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manner, by Osmond (p. 31), and later by Charpy (p. 42) and by Benedicks
(p. 159). The latter showed, with very simple reasoning from his experi-
ments, the impossibility of attaining by means of cementation a definite
maximum concentration of the carbon, corresponding to saturation of the
iron, except by keeping the temperature rigorously constant during the whole
of the cementation. Still more recent considerations and experiments (see
pp. 160-167) have furnished direct proof and a clear theoretical explanation
of the effects which even slight oscillations in the temperature produce on
the apparent limit of saturation of the iron by the carbon in cementation
experiments.

As to the cementation of the special steels, there is not much to add to
what has been said in the preceding chapters. Caron (see p. 9) made the
first investigations on the effects in cementation of foreign substances (such
as manganese, silicon, etc.) alloyed with the iron. Guillet (see p. 52)
studied essentially practical problems, such as the velocity of the cementation
in various special steels, and the obtaining of zones of martensitic or polyhe-
dral steel by cementing certain pearlitic steels.

The investigations of Charpy on the cementation of the special steels with
carbon monoxide have been already noticed in the present chapter (see p.
191). We have also already reported the more precise data obtained in
recent investigations on the distribution of the carbon in the cemented zones,
and the exact definition;of the conditions under which cements with carbon
monoxide as base can be advantageously employed for the cementation of the
various types of special steels (see p. 145).

A last group of investigations of great practical importance are the studies
on the diffusion of the other elements than carbon into iron at a high tempera-
ture but still in the solid state. The experimental data published up to the
present on this subject are few and not wholly reliable. We may mention
here the experiments of Boussingault on the variations in the concentration
of the sulphur contained in iron during cementation (see p. 23); those of
Campbell and of Arnold and MacWilliam (see p. 34) on the diffusion of the
sulphide and oxysulphide of iron into iron, and those of Arnold and Mac-
William on the diffusion of various metals into solid iron.
- In connection with these last experiments, I must point out that recent
investigations (to which we will refer in the second part of this book) do not
confirm the division made by Arnold and MacWilliam. (see p. 35) of the various
elements into two classes, the first of which includes the elements capable
of diffusing or "migrating" into the mass of the solid iron, while the elements
belonging to the second class lack this power. The experiments to which
I have just referred prove that the various elements classified by Arnold and
MacWilliam in the second class can diffuse into solid iron, under suitable
thermal treatment.